. The ecocity mapping process balances set land use patterns, actual vitality, and the voice of the community to identify and improve Sustainable Urban Villages.
but others share how from the perspective of the communitybased organization, the academy's research mission may seem irrelevant. 14 However, others stress the importance of campus-community partnerships initiated by communitybased organizations for technical expertise, training, and social change.
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The DilemmA of GiS AnD Public PArTiciPATion
Using GIS presents risks and opportunities for community-based partnerships. A GIS allows places to be analyzed with attribute data such as poverty levels, housing values, air quality, and other environmental indicators. The public participation GIS (PPGIS) literature warns of ethical and practical dilemmas of using GIS to engage the public to organizational and neighborhood problems. [18] [19] [20] [21] Competing ethical demands include balancing government transparency, individual privacy, security, and fiscal stewardship. 21 Another theme is the dilemma of disempowerment from needing experts to operate a GIS versus the potential of GIS to empower citizens with timely and accurate access to information. 18, 20 Although first-wave GIS in the 1990s required elite professional expertise to operate desktop software, second-wave GIS is web-based and gives lay persons access to information.
Third wave GIS is mobile and allows scenario planning and interaction with users. 19 For example, in Missouri nonprofit organizations used GIS to solve immediate problems related to employment training, high school retention, substance abuse, and child abuse or neglect. 22 In Western New York, GIS has been used by a community/campus partnership for perinatal health planning. 23 Related literature includes GIS and Society, participatory GIS, and critical GIS, which provides critiques on the role of technical experts, local knowledge, and the potential of technology for social change. 21 One example of the risk of GIS is how it may be used for the development of projects that increase property values that in turn displace low-income residents or minorities. 18 On the other hand, successful community-based organizations can use GIS to empower residents through access to data to make more informed short-and long-range decisions.
GiS-bASeD ecociTy mAPPinG To builD ecociTieS
This article contributes to interdisciplinary literature about use of GIS for planning by community-based organizations.
Ecocity Builders, a nonprofit eco-urban think tank and activist organization founded in 1992, developed ecocity mapping, a planning tool that can utilize GIS to assess neighborhood vitality. 24 Richard Register, founder and president of Ecocity Builders, developed the ecocity model of urban development, 25 which recognizes that cities and their human inhabitants are an integral part and sub-system of Earth's natural systems.
Register defines vitality as "access by proximity," a condition such that people meet their daily needs within walking distance. 26 He refers to urban, dense areas with diverse land use and natural spaces as vital or vitality centers, 26 whereas Downton uses the term urban fractals. 27 For purposes of the pilot project described in this paper, vitality centers are also referred to as Sustainable Urban Villages (SUV). Assessing vitality is important because, for existing cities to transition to sustainable ecocities, cities will need to invest in dense centers and repurpose abandoned land for natural habitat and food production. [28] [29] [30] [31] Community health partnerships may find ecocity mapping a useful tool for planning a variety of changes to the built environment that improve health outcomes.
objecTiveS
This article describes ecocity mapping, a planning method using GIS to (1) assess vitality of neighborhoods and urban centers to prioritize intervention pilot sites and (2) create McHarg developed suitability analysis, a planning method that involved overlaying transparent maps to determine the optimal location of built infrastructure such as parkways. In the analysis phase, hazardous areas were scored negative, whereas biodiverse and picturesque areas were given positive scores.
Other GIS techniques that inform ecocity mapping include "location allocation," 34 a process of finding the best place for a building or intervention, and "optimization," 35 the process of finding the least expensive route to travel.
Ecocity mapping communicates visually both how a neighborhood or metropolitan area looks today and in the future, after changing the built environment to improve access to parks, transit stops, schools, grocery stores, services, and other amenities. Ecocity mapping, as initially outlined by
Register in Ecocity Berkeley, 25 has seven steps ( Table 1 ). Ecocity
Builders followed Register's steps as closely as possible, but used GIS instead of transparent paper maps.
For this project, Ecocity Builders used ArcGIS 9.3 software (Environmental Systems Research Institute, Redlands, CA).
The shapefile is the vector file format in ArcGIS that represents places as points, lines, and polygons, and assigns various labels and values. Ecocity Builders built a GIS using map layers containing information about the natural and built environment. Table 1 lists data sources for each step. Although each step is important, some require additional explanation and emphasis.
The next paragraph describes steps one through three in detail, so that they may be replicated by a proficient user of ArcGIS.
Step seven is also discussed in the next section in the context The first author continued with the new GIS team recruited by Ecocity Builders. This new GIS team determined that sufficient vitality can be estimated for locations within walking distance of the five following amenities as specified in the second column of Table 1 . Schools were included because they are the top destination for non-work-related trips. 37 Grocery stores were included because only 48% of food assistance recipients own a car and 27% are more than 5 miles from the nearest grocery store. 38 In general, the literature suggests that having shopping within one fourth mile reduces automobile use. 37, [39] [40] [41] Ideally, one would verify the accuracy of retail locations personally using a GPS, 18, 19 but this was cost prohibitive
given the large number of establishments in the city.
For the next part of step two, the GIS team loaded in each of the five layers on top of the natural history map and base map. The GIS team converted the vector shapefiles to raster grids. The raster format used a checkerboard grid with 20-feet square such that each cell could take a user-assigned value.
Using the Euclidean distance command, the GIS team gave each cell the distance in feet from the nearest point to each amenity. Next, using the raster reclassify command, the GIS team gave each cell a value of 1 if it was within the distance specified in the previous paragraph (e.g., cells that are a one half mile buffer around each park = 1) and 0 otherwise. After each of the five layers was reclassified, the GIS team added them together so that every cell within the city received a score of 1 to 5. The map was color coded and labeled for display. 
SummAry of Suv PiloT ProjecT
The SUV pilot in West Oakland, California, is novel in that it was conceived by and initiated by a community-based nonprofit organization, Ecocity Builders. Therefore, the project did not involve academic research or communitybased participatory research, but it is arguably a communityengaged approach to improve quality of life. 42 Rather than highlighting the role of a university, it is more appropriate to . 44 The purpose of this program was to reduce greenhouse gas emissions related to climate change, improve air quality, and support activities that have co-benefits to the ninety-nine units of green affordable housing, which were available to families at or below 50% of area median income. 48 The developer, Bridge Housing, Inc., 49 was a nonprofit with a for-profit affiliate, Holiday Developments, which handled the market rate portions. Retail spaces were built in the adjacent Pacific Cannery Lofts, a market rate property. 50 The The creation of landmarks would create a regional identity to preserve social sustainability. Highlights include the following:
• Village Bottom Farms. This 3,000-square-foot, closed-loop, urban agriculture site plan includes a raised bed garden, greenhouse, herb box, fish tanks, and compost bins.
• Community Retail. An antiques shop, the Soul Food Coop, and the Black Dot Café would provide jobs and meet some needs to reduce vehicle miles traveled to improve air quality.
• African-American Heritage Museum. Use the vacant Ironworks facility to expand the farm and build a cultural center featuring a quilt museum, tropical plant conservatory, and a vegetated buffer will filter air coming from the East Bay with bamboo, native trees, and an orchard.
• New Greenways. To reduce vehicle miles traveled to improve air quality, two new greenway parks would provide improved pedestrian and bike access to the transit station and Shoreway Park.
To show how Pine Street would look upon completion, architects drew vertical cross-sections as recommended by step five of the ecocity mapping process.
evaluation of environmental impact
The only evaluation activity required by the funding agency, BAAQMD, was to assess each intervention in terms of its impact on greenhouse gases as expressed in carbon dioxide equivalents (CO2). 44 
leSSonS leArneD
The community-based plan, partly informed by ecocity mapping and analysis, identified ways low-and moderateincome housing residents could derive health benefits from street-level retail with healthy food, community gardens, and improved pedestrian access to transit and local parks. Several lessons emerged from this process that will be discussed one by one.
Problems and Potential for GiS
Primarily, using GIS for ecocity mapping was useful for an initial city-wide vitality analysis of existing vitality, instead of relying on outdated zoning maps. opportunities. Consistent with lessons from literature, 18, 22 community organizers reported that the short-term needs and issues of race, power, and community capacity overshadowed institutional needs for long-term environmental planning. 17, 46 By partnering with a neighborhood association that had a current track record of delivering opportunity, the SUV project was able to be perceived as legitimate among residents.
community idea Generation
Community engagement was an excellent source of idea 
